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(54) OPTICAL ARTICLE HOLDING DEVICE

(57) The disclosure relates to holding devices adapt-
ed for holding edged optical elements, manufacturing
systems comprising such holding devices and to a cor-
responding method for manufacturing a compound opti-
cal element.

The holding devices comprise a base for supporting
a main surface of an edged optical element and either
exactly three pegs or a plurality of clamps.

The pegs are arranged so that two pegs are in con-

tact with a first area of the side surface of an edged optical
element positioned on the base while the remaining peg
is in contact with a second area of the side surface only
if a specific portion of the first or of the second area is
within a specific position and orientation range about
three perpendicular axes

The clamps are arranged to collectively hold an
edged optical element positioned on the base by restrict-
ing its mobility with respect to three degrees of freedom.
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Description

FIELD OF THE INVENTION

[0001] The disclosure belongs to the field of optics. It
generally relates to devices and systems to be used in
manufacturing processes of eyewear or eyewear com-
ponents.
[0002] In particular there are disclosed holding devic-
es, manufacturing systems comprising such holding de-
vices and a method for manufacturing a compound op-
tical element using such manufacturing systems.

BACKGROUND OF THE INVENTION

[0003] In the ophthalmic industry, lens centering is usu-
ally performed by locating the optical center of a lens
using a focimeter or using micro engravings. Once the
optical center is located, a central dot is printed on the
lens using print tips. This central dot is then used as a
reference point for any further subtractive or additive
manufacturing operation.
[0004] However, this well-known approach is not fully
suitable for all applications.
[0005] Indeed, for example when manufacturing elec-
trochromic cells to be encapsulated in an optical lens, it
is known to use edged lenses as electrodes, separated
by a material having electrochromic properties. In this
framework, a silver lacquer or a structural glue may be
applied along a closed path running around most of the
surface of one such edged lens. Then, after applying the
lacquer or glue, it is possible to assemble both edged
lenses and the electrochromic material.
[0006] Similarly, manufacturing optical lenses com-
prising liquid crystals may also involve injecting an ad-
hesive material close to the edge of an edged lens serving
as a substrate.
[0007] The closed path is typically registered in a robot,
assuming that the edged lens is positioned in a specific
desired, position, so as to delimit a closed surface ex-
tending to a specific distance from the edge of the edged
lens. As a result, any translation or rotation of the edged
lens compared to the desired position induces an incor-
rect path positioning.
[0008] In this context, there is a need for holding edged
optical elements in a specific position and orientation in
order to always get the same positioning irrespective of
the operator.
[0009] This allows minimizing internal defects of com-
pound optical elements comprising such an edged optical
element. This further allows accurately positioning, in a
reproducible manner, a closed path of adhesive material
having a controlled width onto such an edged optical el-
ement.
[0010] In addition, when mass producing edged lenses
having the same nominal dimensions, the actual dimen-
sions of the produced lenses, in terms of height, length,
and width, may differ slightly. With the well-known ap-

proach of using a central dot as a reference point, even
slight variations in the size of edged lenses, smaller than
a tenth of a millimeter, induce an unacceptable position
uncertainty, when seeking to apply lacquer, glue or any
other adhesive material, close to the edge of such edged
lenses.
[0011] Therefore, there is a need for holding edged
optical elements in a specific position and orientation in
order to always get the same positioning irrespective of
the slight variations of dimensions that may occur when
mass producing optical elements having the same nom-
inal dimensions.

SUMMARY OF THE INVENTION

[0012] The invention is defined by the appended inde-
pendent claims. Additional features and advantages of
the concepts herein disclosed are set forth in the descrip-
tion which follows.
[0013] The present disclosure aims at improving the
situation. To this end, the present disclosure describes
a holding device adapted for holding an edged optical
element comprising two opposing main surfaces and a
side surface comprising a top area, a nasal area adjacent
to the top area, a bottom area adjacent to the nasal area
and a temporal area adjacent to the top and bottom areas,
the holding device comprising:

- a base for supporting a main surface of the edged
optical element, and

- exactly three pegs extending from the base and re-
spectively positioned in a contact position defined
so that, when the edged optical element is positioned
onto the base and two of the three pegs are in contact
with a first area among the top, nasal, bottom and
temporal areas, the remaining peg is in contact with
a second area among the top, nasal, bottom and
temporal areas, the second area being adjacent to
the first area, only if a specific portion of the first or
of the second area is within a specific position and
orientation range about three perpendicular axes.

[0014] Due to the structural configuration of the holding
device, by positioning an edged optical element having
a given shape and given nominal dimensions in between
the pegs, said edged optical element is necessarily, re-
peatably, held by the pegs and the base in a narrow po-
sition and orientation range.
[0015] More precisely, the edged optical element being
positioned on a planar surface, such as a top surface of
a base, extending in a horizontal plane, the pegs allow
restricting movement of the edged optical element, be it
in translation or rotation, within such planar surface.
[0016] This allows accurately controlling, at least, the
position and orientation of a specific portion of the optical
element, located close to its side, in between one of the
pegs in contact with the first area and the peg in contact
with the second area.
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[0017] A consequence is that when seeking to conduct
manufacturing operations with the held optical article,
any shift with respect to a desired position and/or orien-
tation of said specific portion is effectively prevented.
[0018] In an example, the collective spread of the three
pegs is a result of an optimization problem relating to a
minimization of the specific position and orientation range
about the three perpendicular axes for the edged optical
element when positioned onto the base.
[0019] Solving such optimization problem allows find-
ing the collective spread of the pegs which optimally re-
stricts the allowed position and orientation range of the
edged optical element.
[0020] For example, a plurality of candidate vectors for
the positions of the three pegs may be considered. Each
candidate vector defines the positions of two pegs as
being in contact with a corresponding point of the first
area and the position of the third peg as being in contact
with a corresponding point of the second area when the
edged optical element has a specific predefined position
and orientation. For each candidate vector, it is possible
to simulate whether the edged optical element would be
held rather tightly or loosely. Specifically, it is for instance
possible to check whether a given position offset of the
edged optical element would still allow its side surface
to remain within the three pegs.
[0021] In an example, the edged optical element com-
prises an edged spectacle lens.
[0022] Such edged spectacle lens may for example be
coated and/or be combined with various additional optical
components, in order for example to be made part of an
electrochromic cell. Such edged optical spectacle may
further be marked. Any such operations may be conduct-
ed before the edged spectacle lens is held by the holding
device, or while the edged optical element is held by the
holding device.
[0023] In an example, at least one of the three pegs is
moveable between the contact position and a release
position.
[0024] The edged optical element may easily be intro-
duced on the base and in between the pegs while one
or more of the pegs are in such release position. Then,
simply by moving all pegs to the contact position, the
edged optical element becomes held as desired. Finally,
by moving one or more pegs back into the release posi-
tion, the edged optical element may easily be recovered.
The full process may be conducted without any risk of
chipping the edged optical element by forcibly inserting
it between the pegs all positioned in their contact position,
or by forcibly removing it from the pegs all positioned in
their contact position.
[0025] In another aspect, it is proposed a manufactur-
ing system comprising:

- a first holding device as defined above, and
- an inlet positioned so as to face the first area or the

second area of the side surface of a first edged op-
tical element when held by the first holding device,

- the manufacturing system being configured to apply
adhesive material from the inlet onto said first edged
optical element, when held by the first holding de-
vice.

[0026] For example, the adhesive material may be re-
liably applied along a preset path running close to the
edge of the first edged optical element. This allows gluing,
for example, another component onto the first edged op-
tical element, as an extension of the side surface of the
first edged optical element, with a smooth surface tran-
sition.
[0027] In an example, the manufacturing system may
further comprise:

- a second holding device as defined above,
- the manufacturing system being configured to man-

ufacture a compound optical element by superim-
posing a second optical element held by the second
holding device onto the first optical element held by
the first holding device after application of the adhe-
sive material.

[0028] As a result, the manufacturing system allow glu-
ing together two optical elements having the same nom-
inal dimensions while ensuring that at least a specific
part of their side surface overlap close to perfectly. In
other words, when positioning the compound optical el-
ement on a flat, horizontal, base, the orthogonal projec-
tion of the outline of the main surface of the first optical
element on the base matches the orthogonal projection
of the outline of the main surface of the second optical
element on the base.
[0029] In another aspect, it is proposed a holding de-
vice comprising:

- a base for supporting a main surface of at least one
edged optical element, and

- a plurality of clamps configured so that, when an
edged optical element is positioned on the base, the
clamps collectively abut against a side surface of the
edged optical element,

- the clamps being configured so that, when the edged
optical element is positioned on the base, the clamps
collectively hold the edged optical element by re-
stricting mobility with respect to three degrees of
freedom

[0030] By abutting against a side surface of the edged
optical element, it is meant that the clamps are arranged
so that when the edged optical element is placed in be-
tween the clamps, each clamp comprises one or more
contact points with the side surface of the edged optical
element. Each contact point acts as a stop preventing
translation of the edged optical element in a given direc-
tion.
[0031] Collectively, the contact points prevent transla-
tion of the edged optical element on the base, in all di-
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rections parallel to the base, as well as rotation of the
edged optical element on the base in the direction normal
to the base , thus the clamps restrict mobility of the edged
optical element with respect to three degrees of freedom.
Moreover, the contact of the main surface against the
base prevents the translation in the direction normal to
the face and the rotation in all directions parallel to the
face. Thus the contact with the face restricts mobility of
the edged optical element with respect to three degrees
of freedom.
[0032] In an example, the holding device may further
comprise a gripper being configured so that, when the
edged optical element is fully positioned on the base and
in the clamps, the gripper takes the edged optical element
to restrict mobility of the edged optical element with re-
spect to six degrees of freedom.
[0033] The gripper grips the edged optical element so
as to ensure that, when initially positioned on the base
then further held by the clamps, the edged optical ele-
ment can be lifted by the gripper, and the gripper keeps
the position of the lens in the three rotations and the two
translations normal to the displacement direction. The
position of the optical element in the displacement direc-
tion is controlled by the position of the gripper.
[0034] In another aspect, it is proposed a manufactur-
ing system comprising:

- a first holding device as defined above, and
- an inlet positioned so as to face a main surface of a

first edged optical element when held by the first
holding device,

- the manufacturing system being configured to apply
adhesive material from the fluid inlet onto said main
surface of the first edged optical element, when held
by the first holding device.

[0035] In an example, the manufacturing system may
further comprise:

- a second holding device as defined above,
- the manufacturing system being configured to man-

ufacture a compound optical element by superim-
posing a second optical element held by the second
holding device onto the first optical element held by
the first holding device after application of the adhe-
sive material.

[0036] In another aspect, it is proposed a method for
manufacturing a compound optical element using a man-
ufacturing system as defined above, the method com-
prising:

- holding a first edged optical element using the first
holding device,

- positioning a second edged optical element by the
means of the second holding device, in an initial po-
sition in relation to the first optical element,

- applying adhesive material from the inlet onto the

held first edged optical element, and
- displacing, using the gripper, the second optical el-

ement from the initial position to a final position
wherein the second optical element is in contact with
the adhesive material layer applied on the first optical
element held in the first holding device in view of
manufacturing a compound optical element compris-
ing, at least, the first edged optical element and the
second edged optical element, bound together by
the adhesive material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] For a more complete understanding of the de-
scription provided herein and the advantages thereof,
reference is now made to the brief descriptions below,
taken in connection with the accompanying drawings and
detailed description, wherein like reference numerals
represent like parts.

Figure 1 illustrates an exemplary optical element and
Figure 2 depicts a tentative holding device for par-
tially holding the optical element of Figure 1.
Figures 3A and 3B each depict a respective holding
device, according to respective exemplary embodi-
ments, for effectively holding the optical element of
Figure 1.
Figure 4 depicts yet another holding device, accord-
ing to another exemplary embodiment, for effectively
holding the optical element of Figure 1.
Figure 5 depicts general steps of a method for man-
ufacturing a compound optical element.

DETAILED DESCRIPTION OF THE INVENTION

[0038] The present disclosure describes two different
types of holding devices for holding an edged optical el-
ement. Both types of holding devices allow restricting
movement of the edged optical element within a plane.
In other words, translation is restricted along two perpen-
dicular axis while rotation is restricted around a third axis
perpendicular to the other two.
[0039] A possible application is described herein: such
holding devices may be part of a manufacturing system
configured to apply an adhesive material onto a main
surface of a held optical element, and, optionally, to su-
perimpose two edged optical elements having the same
nominal dimensions and bind them together with the ap-
plied adhesive material.
[0040] It is now referred to Figure 1, which depicts an
optical element 1 made with a transparent substrate. Min-
eral substrates such as glass or organic substrates such
as polycarbonate may be indifferently used.
[0041] In the context of the invention, the optical ele-
ment 1 is an edged optical lens with a general shape
corresponding to that of a spectacle lens.
[0042] The optical element 1 comprises a first main
surface, or object-side surface, corresponding to the sur-
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face facing a scene when the optical element 1 is, for
example, mounted on a spectacle frame and worn by a
wearer.
[0043] Figure 1 shows the optical element 1 as viewed
from such a scene, when the optical element 1 is worn,
as part of eyeglasses, by a wearer.
[0044] The optical element 1 further comprises a sec-
ond main surface, or eyeball-side surface, which oppos-
es the first main surface and faces the eye of the wearer
when worn. The curvature of the second main surface is
different than the curvature of the first main surface,
which also means that the thickness of the optical ele-
ment 1 is non-uniform.
[0045] With respect to the outline of the main surfaces,
common spectacle lens shapes include aviator, cat-eye,
round, rectangular, oval, square, etc.
[0046] Since many lens shapes are neither round nor
a polygon, the outline of the main surfaces of the optical
element 1 may be devoid of a straight line that may help
in positioning the optical element 1, whether on its convex
or on its concave main surface, for conducting further
additive or subtractive manufacturing operations.
[0047] On Figure 1, the outline of the main surfaces of
the optical element 1 is shown within a rectangle depicted
with dotted lines. The sides of the rectangle are respec-
tively horizontal and vertical, assuming the optical ele-
ment is worn by a wearer standing straight. The diagonals
of the rectangle intersect with the optical element 1 at
four points noted A, B, C and D on Figure 1, thus delim-
iting four sections of the outline of the main surfaces of
the optical element 1.
[0048] From point A to point B extends a top section,
from point B to point C extends a temporal section, from
point C to point D extends a bottom section, and from
point D to point A extends a nasal section.
[0049] The top and bottom sections are respectively
at the top and at the bottom of the optical element 1,
assuming the optical element is worn by a wearer stand-
ing straight.
[0050] Assuming the optical element 1 is mounted on
a spectacle frame in between a bridge and a temple, the
nasal section is towards the bridge while the temporal
section is towards the temple.
[0051] The optical element 1 further comprises a side
surface, forming the edge of the optical element 1, ex-
tending from the outline of the first main surface to the
outline of the second main surface.
[0052] The side surface thus comprises:

- a top area 10 extending between the top sections of
the outline of the main surfaces,

- a nasal area 11 adjacent to the top area and extend-
ing between the nasal sections of the outline of the
main surfaces,

- a bottom area 12 adjacent to the nasal area and ex-
tending between the bottom sections of the outline
of the main surfaces, and

- a temporal area 13 adjacent to the top and bottom

areas and extending between the temporal sections
of the outline of the main surfaces.

[0053] It is now referred to Figure 2, which depicts an
exemplary holding device 100 for holding the optical el-
ement 1.
[0054] The holding device 100 comprises a base 101
for supporting the optical element 1 and a plurality of
pegs extending from the base 101 and acting as contact
points for restricting the movement of the optical element
1, thus holding it in position.
[0055] A first peg 110 and a second peg 120 are both
set in a corresponding contact position.
[0056] Such contact positions are defined as being col-
lectively suitable for positioning the optical element 1 onto
the base 101 so that the first peg 110 is in contact with
a first area of the side surface of the optical element 1
while the second peg 120 is simultaneously in contact
with a second area of the side surface of the optical el-
ement 1, the second area being adjacent to the first area.
[0057] More specifically, in this example, the first area
is the top area 10 and the second area is the nasal area
11, which is indeed adjacent to the top area 10.
[0058] It is possible to define a frame of reference with
three perpendicular axis x, y and z, so that the base 101
lies in the xy plane and both pegs substantially extend
throughout a direction parallel to the z axis.
[0059] In such frame of reference, one may also define,
referring to the freedom of movement of the optical ele-
ment 1 in a three-dimensional space, six degrees of free-
dom as following:

- translation along the x axis, or surge,
- translation along the y axis, or sway,
- translation along the z axis, or heave,
- rotation around the x axis, or roll,
- rotation around the y axis, or pitch, and
- rotation around the z axis, or yaw.

[0060] The first peg 110 and the second peg 120, when
respectively in contact with two adjacent surfaces of the
side surface of the optical element 1, effectively restrict
the movement of the optical element within the xy plane.
[0061] In other words, by positioning the optical ele-
ment 1 on the base 101, with the nasal area 11 being
against the first peg 110 and the top area 10 being against
the second peg 120, said pegs act as stops, blocking
unidirectional translation of the optical element 1 along
the x and y axis. Thus, the first peg 110 and the second
peg 120 prevent, to some extent, displacement of the
optical element 1 on the base 101, that is to say unwanted
surge and/or sway.
[0062] In addition, gravity holds the optical element 1
against the base 101 so that no downward translation
along the z axis may occur, as well as no rotation around
the x and y axis. Optionally a vacuum defined as a lesser
pressure at the center of the base 101 and below the
optical element 1 than above and around the optical el-
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ement 1 may further contribute to holding the optical el-
ement 1 against the base 101. Thus, under gravity and,
optionally, vacuum, the base 101 prevents any part of
the optical element 1 to be displaced along the z axis,
that is to say unwanted heave, roll and/or pitch.
[0063] However, with only these two pegs 110, 120,
the orientation of the optical element 1 with respect to
the z axis remains free.
[0064] Therefore, considering a holding device con-
sisting only of the base 101, the first peg 110 and the
second peg 120, an operator positioning the optical ele-
ment 1 on the base 101 so that the nasal area 11 is
against the first peg 110 while the top area 10 is against
the second peg 120 cannot ensure that the optical ele-
ment 1 has a correct, desired, orientation with respect to
the z axis.
[0065] In other words, it is not possible, in this example
and with such a simple setup, to ensure that a specific
portion of the top area 10 or of the nasal area 11 is within
a specific position and orientation range about the three
perpendicular axes.
[0066] Figures 3A and 3B each depict another holding
device 100. Both exemplary holding devices of Figures
3A and 3B differ from the one represented in Figure 2,
in that they further comprise a third peg 130 set in a con-
tact position. The addition of the third peg 130 allows
overcoming the above issue by restricting movement of
the optical element 1 around the z axis.
[0067] The inventors have noticed that the best results
were obtained when the contact position of the third peg
130 is within the same area as that of the first peg 110.
[0068] As can be seen on Figure 3A, the first, second
and third pegs may be set in fixed contact positions, spe-
cifically defined so that the first and third pegs (110, 130)
may be put in contact with the bottom area of the side
surface of the optical element 1 while the second peg
120 is simultaneously put in contact with the nasal area
of the side surface of the optical element 1, the nasal
area being adjacent to the bottom area.
[0069] Alternately, as can be seen on Figure 3B, the
respective positions of the first, second and third pegs
may each be controllable between a contact position and
a release position. The contact positions are thus spe-
cifically defined so that the first and third pegs (110, 130)
may be set in contact with the top area of the side surface
of the optical element 1 while the second peg 120 is si-
multaneously set in contact with the nasal area of the
side surface of the optical element 1, the nasal area being
adjacent to the top area.
[0070] In other words, to best restrict not only transla-
tion within the xy plane but also rotation over the z axis,
it is desirable for the three pegs (110, 120, 130) to be in
contact positions defined as being collectively suitable
for positioning the optical element 1 onto the base 101
so that the first peg 110 and the third peg 130 are both
in contact with a first area of the side surface of the optical
element 1 while the second peg 120 is simultaneously in
contact with a second area of the side surface of the

optical element 1, the second area being adjacent to the
first area.
[0071] Indeed, the contact positions of the first peg 110
and the second peg 120 allow blocking unidirectional
translation of the optical element 1 along the x and y axis,
while the contact position of the third peg 130 further
allows blocking unidirectional rotation around the z axis.
[0072] The collective repartition of the three pegs 110,
120, 130 corresponds to an isostatic mounting, which is
sufficient, by itself, to restrict the movement of the optical
element 1 with respect to three degrees of freedom, while
the base 101 further contributes to restrict the movement
of the optical element 1 with respect to the remaining
three degrees of freedom.
[0073] In addition, the inventors also have noted that,
for most optical element shapes, it is desirable for the
contact positions of the first peg 110 and of the third peg
130 to be as far as possible from each other, i.e. close
to a respective endpoint of the first area, in order to restrict
as much as possible the rotation of the optical element
1 around the z axis.
[0074] More generally, the optimal collective spread of
the three pegs may be determined by defining, then solv-
ing an optimization problem relating to a minimization of
the allowed position and orientation range of a portion of
interest of the first area about the three perpendicular
axes when the optical element 1 is positioned onto the
base 101. For example, the contact position of the first
peg 110 may be initially set, then the contact positions
of the second peg 120 and of the third peg 130 may be
jointly computed so as to minimize both the allowed trans-
lation range of the optical element 1 in the xy plane and
the allowed rotation range of the optical element 1 around
the z axis.
[0075] As a result, the optical element 1 may be posi-
tioned onto the holding device 100 with a high precision
standard, defined so that any specific area of interest
within the first or the second area may be confidently
positioned with a tolerance equal to, or lower than, 0.05
mm along the x and y axis, and oriented with a tolerance
equal to, or lower than, 0.1 degrees around the z axis.
[0076] The holding device 100 allows meeting the high
precision standard defined above irrespective of the op-
erator.
[0077] In addition, the holding device 100 also allows
successively positioning a plurality of optical elements 1
having the same nominal dimensions while always meet-
ing such high precision standard, even if the actual di-
mensions of such optical elements 1 exhibit slight varia-
tions of, for example, up to 0.1 mm around the nominal
dimensions. In addition, the alignment of every optical
element with respect to its ideal position is optimized
close to the positions of the pegs, which means that any
position discrepancy, resulting from a variation of dimen-
sions among optical elements of same nominal dimen-
sions, spreads far from the pegs.
[0078] Throughout this document, edged optical ele-
ments having the same nominal dimensions designate
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edged optical elements which 2D shape and size, in the
same projection as represented on Figure 1, is meant to
be identical. This similarity does not extend to the curva-
ture of the main surfaces which, on the contrary, may be
substantially different from one such edged optical ele-
ment to another, depending on the needs.
[0079] Indeed, a lens manufacturer may wish to:

- manufacture successively a plurality of edged optical
elements having different widths, or different dioptric
functions, but the same outline, or

- manufacture a compound optical element by super-
imposing two edged optical elements having differ-
ent widths, or different dioptric functions, but the
same outline.

[0080] Additional pegs set in a contact position, beyond
a total number of three, would lead to a hyperstatic
mounting, which would be detrimental to the sought ob-
jective of holding the optical element 1 within a precise
position and orientation range. A hyperstatic mounting
would also pose a risk of chipping the side surface when
eventually removing the optical element 1 from the hold-
ing device.
[0081] However, as shown on Figure 3B, the holding
device 100 may comprise a fourth peg 140 set in a release
position. This means that the fourth position shall not be
in contact with the optical element 1 when the latter is
positioned to be simultaneously in contact with the first,
second and third pegs 110, 120, 130. The fourth peg 140
may thus serve simply to prevent the optical element 1
from sliding off the holding device.
[0082] In addition, the holding device 100 may com-
prise, for each of the first, second and third pegs 110,
120, 130, a corresponding position adjustment element.
[0083] Such a position adjustment element may allow,
for example, setting the contact position of the corre-
sponding peg for a given optical element 1 based on the
nominal dimensions of said optical element 1. Therefore,
the holding device 100 may be configured on demand
by setting the contact positions of the first, second and
third pegs 110, 120, 130, for any possible shape of the
optical element 1 to be held.
[0084] Such a position adjustment element may allow,
for example, moving the corresponding peg between the
contact position set for a given optical element 1 and a
release position.
[0085] The release position of a peg is a position in
which said peg is not in contact with the optical element
1 when said optical element 1 is positioned in between
the contact positions of the three pegs 110, 120, 130.
[0086] Geometrically, the contact positions of the three
pegs 110, 120, 130 may be assimilated to three points
of a circle, i.e. to three points at the same distance r of
the center of said circle. The release position of any of
the three pegs 110, 120, 130 may be assimilated to a
corresponding point which distance from the center C of
the circle is greater than r.

[0087] One or more of the three pegs may be set in a
release position when different types of conditions are
met.
[0088] As a consequence, it is possible to:

- first, set the first, second and third pegs 110, 120,
130 in their respective contact position,

- then, position the optical element 1 onto the base
101 and in contact with all three pegs 110, 120, 130
in their respective contact position in order to ensure
that a specific portion of the first area of the side
surface of the optical element 1 is in a desired posi-
tion and orientation range, the base 101 thus being
specific to the geometry of the optical element 1 and
allowing setting the pegs in their optimal positions
with regard to said geometry of the optical element 1,

- then, when at least one condition is met, release the
optical element 1 from the holding device 100 by
moving the first, second and third pegs 110, 120,
130 from their respective contact position to their re-
spective release position.

[0089] An exemplary condition is whether a given man-
ufacturing operation is complete. Indeed, the purpose of
the holding device 100 may be, for example, holding the
optical element 1 close to a specific position value and
a specific orientation value until one or more manufac-
turing operations are complete. Once such exemplary
condition is met, the optical element 1 may be kept in its
current position using vacuum. It may then be possible,
once such condition is met, to move one or more of the
pegs 110, 120, 130 towards a corresponding release po-
sition in order to allow an operator to remove the optical
element 1 from the holding device 100.
[0090] In another example, the holding device 100 may
form part of a closable chamber. Once the optical element
1 is positioned onto the base 101 and in contact with all
three pegs 110, 120, 130 in their respective contact po-
sition, it is possible to close the chamber and put it under
vacuum so as to passively hold the optical element 1 in
its current, desired, position and orientation. Another ex-
emplary condition may then be whether the closable
chamber is closed and under vacuum. Once such con-
dition is met, one or more of the pegs 110, 120, 130 may
then be moved towards a corresponding release position
in order, for instance, to:

- minimize clutter, and/or
- minimize risk of chipping the optical element 1,

and/or
- generally facilitate the conduct of additive and/or

subtractive manufacturing operations using the op-
tical element 1 as base element.

[0091] Structurally, the holding device 100 is designed
so that, when the holding device holds an edged optical
element 1, none of the parts of the holding device is in
contact with the upper main surface of the held edged
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optical element 1. This is purposive.
[0092] Indeed, when manufacturing an optical lens, it
is common to apply a coating on a main surface of such
lens, or of an element of such lens.
[0093] For example, an antireflective coating may be
applied.
[0094] When manufacturing an electrochromic cell,
two opposing edged optical elements typically serve as
electrodes. To do so, at least part of their inner main
surface is usually coated with a transparent conductive
coating such as an ITO (indium-tin oxide) coating.
[0095] In this regard, if a main surface of the edged
optical element 1 is coated, it is actually important to avoid
any physical contact with such coating in order to mini-
mize the risk of forming a defect.
[0096] It is further proposed a manufacturing system
comprising a holding device 100 as defined above and
an inlet connected to a supply of adhesive material. The
adhesive material may for example be glue, or a silver
lacquer when conductive properties are sought. The ad-
hesive material may be transparent and/or may have a
refractive index close to that of the edged optical element
1 for the purpose of minimally altering dioptric function
and/or transmission function.
[0097] The purpose of the adhesive material is to allow
binding the edged optical element 1 to another optical
element.
[0098] The purpose of the inlet is to allow applying the
adhesive material onto a main surface of the edged op-
tical element 1, close to its edge, when said optical ele-
ment 1 is positioned onto the base 101, and held by the
pegs 110, 120, 130, of the holding device 100.
[0099] Therefore, the inlet is positioned so as to face
a section of the outline of a main surface of the edged
optical element 1 that corresponds to the first area or to
the second area of the side surface of said edged optical
element when held by the holding device 100.
[0100] The manufacturing system is configured to ap-
ply the adhesive material from the inlet onto said edged
optical element 1, when held by the holding device 100.
[0101] The manufacturing system may be further con-
figured to control the relative position of the inlet with
respect to the holding device 100 holding the edged op-
tical element 1. For example, motors may be used to
control either the xy position of the holding device 100 or
the xy position of the inlet in the frame of reference de-
fined above. As a result, the manufacturing system may
for instance allow applying the adhesive material onto a
main surface of the edged optical element 1 following a
predetermined closed path.
[0102] The manufacturing system may comprise two
identical holding devices 100.
[0103] Therefore, the holding devices 100 may each
hold an optical element 1 having the same nominal di-
mensions.
[0104] The manufacturing system may be further con-
figured to allow controlling the relative position of the
holding devices 100 with respect to each other so that

one of the optical elements 1 overlaps the other.
[0105] As a result, such manufacturing system allows,
as illustrated on Figure 5, manufacturing a compound
optical element by:

- holding S1 a first edged optical element 1 using a
first holding device 100,

- positioning S2 a second edged optical element, hav-
ing the same nominal dimensions as the first edged
optical element 1, by the means of a second holding
device identical to the first holding device 100, in
relation to the first optical element 1,

- applying S3 adhesive material from the inlet onto the
held first edged optical element, and

- binding S4 the first edged optical element and the
second edged optical element together with the ap-
plied adhesive material.

[0106] Specifically, the holding devices 100 allow the
first edged optical element 1 and the second edged op-
tical element to overlap perfectly, at least over a specific
area of the first and second areas of the side surface of
the first edged optical element 1.
[0107] In addition, the inlet allows spreading the adhe-
sive material onto a main surface of the first edged optical
element 1, for example around a closed path. Such
closed path may for example extend along the outline of
the first edged optical element 1, at a fixed distance of
said outline.
[0108] It is now referred to Figure 4, which depicts an-
other type of holding device 100, which also comprises
a base 101 suitable for supporting an edged optical ele-
ment 1.
[0109] More specifically, Figure 4 depicts the base 101
as a central portion of a centering entity. Such centering
entity also comprises a plurality of guiding rails. Each
guiding rail is connected, on one of its ends, to the base
101 and may have an adjustable orientation.
[0110] The holding device 100 in Figure 4 differs from
the one represented in Figure 3 in that, rather than pegs,
it comprises a plurality of clamps 102, 103, 104, 105.
[0111] Figure 4 depicts the clamps being respectively
mounted on a corresponding guiding rail and secured to
said rail by a jaw.
[0112] Each jaw has a bottom surface inserted in the
corresponding guiding rail and a top surface that extends
along a horizontal plane and contacts a bottom surface
of the clamp it holds. The shape and size of the jaws
allow positioning the clamps at the same level. In other
words, the jaws are configured so that, when each jaw
is inserted in a corresponding rail and holds a corre-
sponding clamp, the bottom surfaces of each clamp are
coplanar.
[0113] Considering a given guiding rail extending
along a main direction, the clamp has a bottom surface
having a protruding strip extending along said main di-
rection, and each jaw further has a groove for receiving
such protruding strip. This allows configuring the holding
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device 100 by sliding said clamp onto said jaw to reach
a target position onto an axis extending along the main
direction of said guiding rail.
[0114] Considering any given clamp, the protruding
strip of said clamp may be pushed against the groove for
example by the means of pushers screwed in the jaws.
[0115] The clamps may be machined in the same metal
part. Apart from metal, the clamps may alternatively be
made out of any other resistant materials known in the
art. When the holding device 100 comprises an even
number of clamps, the side that makes the line position-
ing is a common reference for clamps in the opposite
position.
[0116] For example, the centering tool into the 4 jaws,
before the tightening of the guiding rails. Pushers put the
jaws and rails at the good position, and we tighten the
screws that maintain the rails.
[0117] In order to setup the position of the clamps in
the rail direction, the grooves of the jaws may comprise
mobile stoppers that may be pushed against the center-
ing entity and maintained by screws.
[0118] The clamps in Figure 4 share the same function
as that of the pegs in Figure 3, namely restricting move-
ment of an edged optical element 1 across the same
three degrees of freedom.
[0119] A frame of reference defined by three perpen-
dicular axis x, y and z is considered, such that the base
101 extends along the xy plane. The clamps 102, 103,
104, 105 extend along a plane parallel to the xy plane
and act as stops to delimit an area on the base 101 which
size matches predefined dimensions corresponding to
the dimensions of the edged optical element 1.
[0120] In Figure 4, four clamps 102, 103, 104, 105 are
represented equi-angularly spaced, with a narrow pas-
sage in between two adjacent clamps, in order to facilitate
positioning the edged optical element 1 in between the
clamps and onto the base 1. In particular, with such setup,
the edged optical element 1 may be inserted easily by a
human operator or by a robot holding said edged optical
element 1 at two opposite points of its side surface.
[0121] Due to the clamps 102, 103, 104, 105 abutting
on the side of the edged optical element 1, the movement
of the edged optical element 1, as a whole, is restricted:

- in rotation around the z axis,
- in translation along the x axis, and
- in translation along the y axis.

[0122] Moreover, gravity applies the main surface
against the base. Thus, the movement of the optical el-
ement is restricted:

- in rotation around the x and y axis, and
- in translation along the z axis.

[0123] So, the holding device ensures a complete po-
sitioning of the optical element by removing all six de-
grees of freedom.

[0124] Therefore, the clamps 102, 103, 104, 105 are
configured so that, when an edged optical element 1 is
positioned on the base 101, the clamps collectively abut
against a side surface of the edged optical element 1
and, as a result, collectively center the edged optical el-
ement 1 by restricting its mobility with respect to three
degrees of freedom.
[0125] In an example, the holding device may further
comprise a gripper being configured so that:

- when the edged optical element is fully positioned
on the base and in the clamps, the gripper takes the
edged optical element so as to remove all six de-
grees of freedom.

[0126] Further, the gripper may be configured so as to
let, when required, the following degrees of freedom free:

- rotations around x and y, and
- translation along z,

while the holding device still restricts the following de-
grees of freedom:

- translations along x and y, and
- rotation along z.

[0127] The manufacturing system described above
may comprise one, or two, holding devices 100 as de-
fined above, comprising abase 101 and a plurality of
clamps 102, 103, 104, 105, rather than holding devices
comprising three pegs 110, 120, 130.
[0128] Such manufacturing system may further com-
prise an inlet positioned so as to face a main surface of
a first edged optical element 1 when held by the clamps
of a first holding device, and be configured to apply ad-
hesive material from the fluid inlet onto said main surface
of the first edged optical element, when held by the first
holding device.
[0129] Such manufacturing system may further com-
prise a second holding device with clamps, for example
with a general structure similar to that of the first holding
device, and be configured to manufacture a compound
optical element by superimposing a second optical ele-
ment onto the first optical element.
[0130] Indeed, in this regard, such second optical ele-
ment may not have the same shape and/or size as the
first optical element, so that the dimensions of the side
surface of the second optical element are different from
that of the side surface of the first optical element. As a
result, such second optical element cannot be positioned
in the same holding device as the first optical element.
A second holding device is thus required.
[0131] The positioning of the second optical element
with respect to the first optical element is described, in
an exemplary embodiment, as following.
[0132] At an initial instant, the first optical element is
centered by the first holding device while the second op-
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tical element is centered by the second holding device.
[0133] Then, the second optical element is taken by
the gripper, keeping only its initial positioning with respect
to the following degrees of freedom:

- translations along x and y, and
- rotation around z,

the remaining degrees of freedom being let free.
[0134] Then, considering an adhesive material has al-
ready been applied on the upper surface of the first optical
element, forming an adhesive material layer, the second
optical element is applied onto the adhesive material lay-
er.
[0135] The resulting contact - between the lower main
surface of the second optical element and the adhesive
material layer coating the upper main surface of the first
optical element - establishes the final positioning of the
second optical element relative to the first optical element
with respect to rotations around x and y and to translation
along z.
[0136] The gripper then blocks the second optical el-
ement in its final positioning as described above, ensur-
ing the movement of the second optical element is kept
restricted with respect to all six degrees of freedom.

Claims

1. A holding device (100) adapted for holding an edged
optical element (1) comprising two opposing main
surfaces and a side surface comprising a top area
(10), a nasal area (11) adjacent to the top area, a
bottom area (12) adjacent to the nasal area and a
temporal area (13) adjacent to the top and bottom
areas, the holding device comprising:

- a base (101) for supporting a main surface of
the edged optical element (1), and
- exactly three pegs (110, 120, 130) extending
from the base (101) and respectively positioned
in a contact position defined so that, when the
edged optical element (1) is positioned onto the
base (101) and two (110, 120) of the three pegs
are in contact with a first area among the top,
nasal, bottom and temporal areas, the remain-
ing peg (130) is in contact with a second area
among the top, nasal, bottom and temporal ar-
eas, the second area being adjacent to the first
area, only if a specific portion of the first or of
the second area is within a specific position and
orientation range about three perpendicular ax-
es.

2. The holding device according to claim 1, wherein the
collective spread of the three pegs is a result of an
optimization problem relating to a minimization of the
specific position and orientation range about the

three perpendicular axes for the edged optical ele-
ment when positioned onto the base.

3. The holding device according to claim 1 or 2, wherein
the edged optical element comprises an edged spec-
tacle lens.

4. The holding device according to any one of claims
1 to 3, wherein at least one of the three pegs is move-
able between the contact position and a release po-
sition.

5. A manufacturing system comprising:

- a first holding device according to any one of
claims 1 to 4, and
- an inlet positioned so as to face the first area
or the second area of the side surface of a first
edged optical element when held by the first
holding device,
- the manufacturing system being configured to
apply adhesive material from the inlet onto said
first edged optical element, when held by the
first holding device.

6. The manufacturing system according to claim 5, fur-
ther comprising:

- a second holding device according to any one
of claims 1 to 4,
- the manufacturing system being configured to
manufacture a compound optical element by su-
perimposing a second optical element held by
the second holding device onto the first optical
element held by the first holding device after ap-
plication of the adhesive material.

7. A holding device (100) comprising:

- a base (101) for supporting a main surface of
at least one edged optical element, and
- a plurality of clamps (102, 103, 104, 105) con-
figured so that, when an edged optical element
(1) is positioned on the base (101), the clamps
collectively abut against a side surface of the
edged optical element (1),
- the clamps being configured so that, when the
edged optical element (1) is positioned on the
base (101), the clamps collectively hold the
edged optical element (1) by restricting mobility
with respect to three degrees of freedom.

8. The holding device according to claim 7, further com-
prising:

- a gripper being configured so that, when the
edged optical element is fully positioned on the
base and in the clamps, the gripper takes the
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edged optical element to restrict mobility of the
edged optical element with respect to six de-
grees of freedom.

9. A manufacturing system comprising:

- a first holding device according to claim 7 or 8,
and
- an inlet positioned so as to face a main surface
of a first edged optical element when held by the
first holding device,
- the manufacturing system being configured to
apply adhesive material from the fluid inlet onto
said main surface of the first edged optical ele-
ment, when held by the first holding device.

10. The manufacturing system according to claim 9, fur-
ther comprising:

- a second holding device according to claim 8,
- the manufacturing system being configured to
manufacture a compound optical element by su-
perimposing a second optical element held by
the second holding device onto the first optical
element held by the first holding device after ap-
plication of the adhesive material.

11. A method for manufacturing a compound optical el-
ement using a manufacturing system according to
claim 10, the method comprising:

- holding (S1) a first edged optical element using
the first holding device, and
- positioning (S2) a second edged optical ele-
ment by the means of the second holding device,
in an initial position relation to the first optical
element,
- applying (S3) adhesive material from the inlet
onto the held first edged optical element, and
- displacing, using the gripper, the second opti-
cal element from the initial position to a final po-
sition wherein the second optical element is in
contact with the adhesive material layer applied
on the first optical element held in the first hold-
ing device, in view of manufacturing a compound
optical element comprising, at least, the first
edged optical element and the second edged
optical element, bound together by the adhesive
material.

19 20 



EP 4 122 688 A1

12



EP 4 122 688 A1

13



EP 4 122 688 A1

14



EP 4 122 688 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 4 122 688 A1

16

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

